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BACKGROUND
Today’s growers face tremendous challenges –
Unsteady markets, changing climate, input costs, 
natural resource depletion 
Resource on the mind of the Intermountain West –
Water
Urban growth, less snowpack, watershed depletion, 
persistent drought strain agricultural water
Water key factor in other aspects of production
Irrigation Rate
Irrigation Technology
Cover Crops
Soil Moisture Sensors
Tillage Type
Soil Additives
Crop Genetics
Irrigation Scheduling 
OPTIONS GROWERS ARE OFFERED
Other Options on the 
Horizon?
OVERALL PROJECT OBJECTIVES
Determine which combinations of pivot 
irrigation systems and rates, crop types and 
genetics, soil management practices, and soil 
additives have the greatest ability to optimize:
Survey Idaho and Utah growers to 
determine their attitudes and acceptance 
rates of nitrogen and irrigation 4R 
practices and identify opportunities and 
target Extension and outreach efforts• Water use efficiency
• Energy use efficiency 
• Nitrogen use efficiency 
WHAT ARE THESE EFFICIENCIES? 
• Level of biomass or grain yield per unit of water used by the crop 
(Hatfield et al., 2001)Water Use Efficiency
• Less irrigation, less energy used: pumping water, moving machinery, etc
Energy Use Efficiency 
(Farm Energy Efficiency)  
• 4R nutrient stewardship concept is based on the application of nutrients 
of the right source at the right place at the right rate at the right time 
(Johnston and Bruulsema, 2014) 
Nitrogen Use Efficiency
WHY A 
SURVEY?
Acceptance and attitude towards efficiencies
2017 Census: reported 13,159 farms irrigated 
farmland (71.5%) accounting for 1,097,219 acres
2012 Census: reported 12,296 farms (68.2%) 
(USDA-NASS, 2019)
2018 NASS Irrigation and Water Management: 
report 1,181,700 irrigated acres
HOLES IN 
RESEARCH 
& 
LITERATURE
Studies in the Intermountain West for efficiencies 
Studies stacking management options for efficiencies 
Studies directly comparing irrigation technologies and 
rates 
Studies directly comparing drought tolerant varieties to 
non drought tolerant varieties 
broad scale agriculture data does not help make decisions 
localized decisions 
• Differences in yield and water 
use efficiency of:  
• Crop genetics 
• Use of a soil additive
• Irrigation sprinkler 
technologies 
• Irrigation rates
• Interactions among the various 
factors  
FOCUS FOR 
2019 SEASON
FACTORS FOR 2019 
Location: Logan, Utah
Crop Genetics
DROUGHTGARD®
Non-DROUGHTGARD®
Soil Additive
AQUA-DRIVE®
No AQUA-DRIVE®
Irrigation Sprinkler 
Technologies
Mid-elevation Spray Application [MESA]
3 Low-elevation (Spray Application [LESA], 
Precision Application [LEPA], And Nelson 
Advantage [LENA]) 
Mobile Drip Irrigation [MDI]
Irrigation Rates
100%
75%
75% Partial
50%
DROUGHTGARD GENETICS
• BIOTECH TRAIT CAN INCREASE HYDROEFFICIENCY UNDER 
DROUGHT STRESS, WHICH CAN RESULT IN INCREASED 
KERNEL NUMBER AND REDUCED FREQUENCY OF BARREN 
PLANTS
• GENE FROM SOIL BACTERIA - BACILLUS SUBTILIS
• AQUA-DRIVE — The #1 soil wetting agent on the 
market!
• Non-ionic surfactant additive designed to improve 
soil wetting and penetration of treated irrigation 
water. 
• Reduces the surface tension of water to as much as 
60%, allowing water to flow in a more effective 
pattern through the soil profile, preventing deep 
movement of herbicides
• Rate of 1.5 to 3 pints per acre
AQUA-DRIVE
IRRIGATION TECHNOLOGIES
LEPA MDI LESA MESA LENA
100 50P 100 50 75 7550 100 50P
MESA LENA
100 50 75 50P 75 50 50P 75
LEPA MDI LESA
100 50P 50
FIELD SITES – LOGAN CROP GENETICS & SOIL 
MANAGEMENT 
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Border - bulk alfalfa or headlands for silage corn (space to switch MDI lines)
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2019 RESULTS
CROP GENETIC EFFECTS
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SOIL ADDITIVE EFFECTS
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Irrigation Productivity - Soil Additive
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IRRIGATION TECHNOLOGY EFFECTS
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Irrigation Productivity – Irr. Technology
A A AAA
0
5
10
15
20
25
30
LEPA MDI LESA MESA LENA
Si
la
ge
 Y
ie
ld
 p
er
 A
pp
lie
d 
W
at
er
 In
ch
Yield - Irrigation Technologies
A
B
A AAB
IRRIGATION RATE EFFECTS
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Irrigation Productivity - Irrigation Rate
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2019 Weather vs 30 Year Averages
2019 Precip 30 YR Avg Precip 2019 Avg Min Temp 2019 Avg Max Temp 30 YR Avg Min Temp 30 YR Avg Max Temp
Conclusion & Continuation
• 2019 Logan Site Summary:
• Relatively wet growing season, likely diluted impacts of our 
water stress treatments
• Irrigation rate had the largest impact on yield, suggesting rate 
adjustments may have greater potential to optimize water use 
than other approaches tested
• 2020 Logan Site: Additional soil management practices and 
crops
• 2020 Additional Site: Vernal, Utah  
• 2021 Additional Site: Cedar City, Utah
Precip: 18 in
Avg Low: 32.1°F
Avg High: 59.6°F
Precip: 9 in
Avg Low: 31.1°F
Avg High: 61.2°F
Precip: 11 in
Avg Low: 34.2°F
Avg High: 64.6°F
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